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Introduction
The extent to which import prices re ‡ect currency ‡uctuations, a phenomenon called exchange rate pass-through (ERPT), lies at the heart of various academic and policy debates including the international transmission of monetary shocks, the optimal conduct of domestic monetary policy and the resolution of global trade imbalances.
1 The so-called import price ERPT elasticity can plausibly range between 0% and 100% depending on exporters'pricing strategies. When export prices are set up as a markup over marginal costs, foreign …rms'willingness to o¤set currency ‡uctuations by markup adjustments -a strategy known as local currency pricing (LCP) -results in incomplete ERPT. If this prevails, the importing economy is "insulated"from termsof-trade shocks and, in turn, from any expenditure switching e¤ects originating from currency ‡uctuations. On the other hand, if exporters do not adjust margins when the exchange rate ‡uctuates -a strategy known as producer currency pricing (PCP) -the pass-through is complete in line with the Law of One Price.
2
In a world of in ‡ation targeting, the impact of exchange rate ‡uctuations on import prices is relevant to governments, as well as to producers and consumers. Under complete ERPT, domestic currency depreciations increase import prices which can translate into domestic consumer price in ‡ation. However, much of the recent empirical literature suggests that import price ERPT is not complete. The lower the degree of import price ERPT the smaller the interest rate adjustment required to maintain the in ‡ation target; thus monetary policy becomes more e¤ective. Hence, a deeper understanding of the ERPT mechanisms is key to Central Banks for 1 This paper focuses on the narrowest de…nition of pass-through to the prices of goods observed "at the dock", i.e. when they …rst arrive in the destination country, as opposed to wider de…nitions such as the pass-through to the price of the same imported goods at retail (store counter) or to the general price level (CPI). Additional mechanisms are in place in the latter two de…nitions (over and above the pricing policy of the exporter) such as the costs of transportation from the exporting country to the destination country, the costs of distribution and retail (including real wages and rents) that apply between the dock in the country of import and the store counter, the degree of competition among local producers, and central bank reaction functions. 2 The Law of One Price states that, under costless arbitrage, identical goods sold in di¤erent markets must policy-making. Import pass-through also matters for optimal exchange rate regime choice. The fear of ‡oating typically associated with developing economies is partly linked to apprehension about complete (or high) import ERPT and its consequences for the trade balance.
Using the early 1970s currency realignments as laboratory, Kreinin (1977) documented various degrees of ERPT; a relatively small pass-through to US import prices at 50 percent and larger ones for Germany, Japan and Italy at 60, 70 and 100 percent, respectively. Moreover, the currency crises (i.e. depreciations) experienced in the 1990s, surprisingly, did not entail high in ‡ation rates implying that ERPT was incomplete. This apparent resilience of import prices to ‡uctuations in the exchange rate has been the subject of a vast theoretical and empirical literature. Recently, the focus of interest shifted from the question of whether pass-through is complete or incomplete to whether pass-through is endogenous to the importing economy. In particular, a crucial issue is whether the pass-through is itself in ‡uenced by domestic monetary policy and, more generally, whether the pass-through is a "micro"or "macro"phenomenon.
In a seminal paper, Dornbusch (1987) provides a theoretical model that explains incomplete pass-through with microeconomic factors such as the degree of market concentration and product homogeneity/substitutability and the relative market shares of domestic and foreign …rms.
Further fuelling the debate, Campa and Goldberg (2005) relate the level of ERPT to the product composition of imports, and conclude that the variation in ERPT is a micro phenomenon.
In contrast, Marazzi et al. (2005) provide unfavorable evidence that a shift in the geographical composition of US imports was able to explain the declining pass-through documented for this country. Other studies challenge the main conclusion of Campa and Goldberg (2005) by documenting that the country-variation in ERPT is a macro phenomenon. For instance, Taylor (2000) suggests that the degree of ERPT hinges on a country's relative monetary policy, and attributes the US pass-through decline to lower in ‡ation and exchange rate variability. Choudhri and Hakura (2006) show that the CPI pass-through is positively and signi…cantly related, …rst, to the average in ‡ation rate, and second, to the variance of in ‡ation and the exchange rate.
Ca 'Zorzi et al. (2007) show a positive nexus between cross-section in ‡ation variation and CPI pass-through variation among emerging markets. Broadening the analysis to both import and export price ERPT elasticities, Bussière and Peltonen (2008) …nd strong links with macro factors such as the exchange rate regime and volatility of domestic in ‡ation whereas micro factors proxied by the degree of import dependence and the trade ‡ow product composition are found to play a more modest role.
The present study contributes to the pass-through literature in several directions. First, it sheds further light on the ongoing "micro" versus "macro" debate. To do so, it considers a wider set of potential drivers including protectionism materialized in import tari¤s and nonlinearity in the form of a sign e¤ect (i.e. asymmetry between appreciations and depreciations) and a size e¤ect (i.e. asymmetry between large and small exchange rate changes). Both aspects, protectionism and nonlinearity, are to-date not very common features in empirical pass-through studies. 3 The large exchange rate ‡uctuations and increase in protectionism observed in the wake of the recent global …nancial crisis provide a noteworthy motivation. At a methodological level, a departure from the majority of existing studies that analyze the nexus between ERPT and macro/micro aspects of the importing economy is that we exploit both the country-and time-variation in pass-through rates; e.g. Choudhri and Hakura (2006) and Bussière and Peltonen (2008) focus their e¤orts on explaining the cross-section variation whereas Campa and Goldberg (2005) allow for time-variation in a limited split-sample manner. A full pooling across countries and quarterly periods allows us to control for unobserved (latent) country-speci…c or time-speci…c factors that may otherwise introduced biases in parameter estimates. An out- 3 The empirical literature that has investigated nonlinearity in ERPT is still quite scant. Most existing studies are based on a single or a few countries: Herzberg et al. (2003) on the UK, Marazzi et al. (2005) and Pollard and Coughlin (2004) on the US, Khundrakpam (2007) on India, and Bussière (2007) on the G7 economies. Overall the …ndings are rather con ‡icting. Using 1978 data, Pollard and Coughlin (2004 document sign asymmetry (i.e. appreciations versus depreciations) in about half of 30 industries but the direction is quite mixed; on the whole, the size e¤ect dominates. Using 1975 -2001 data, Herzberg et al. (2003 do not refute the hypothesis that the import ERPT mechanism is linear. Bussière (2007) investigates the pass-through to both import and export prices and concludes that nonlinearities/asymmetries cannot be ignored.
of-sample forecasting analysis of the relative role of the various macro/micro drivers is also attempted; to our knowledge, no other paper has done so. Second, we complement the literature by exploiting a relatively large sample of 19 "developed"markets (DMs) and 18 "emerging" markets (EMs) over the period 1980Q1-2009Q3 which includes the recent aggressive monetary intervention by some advanced countries. Thus we can assess possible di¤erences across the two groups of countries regarding the importance of the drivers. Despite the growing importance of EMs in international trade, very few studies have as yet considered a wide cross-section of both EMs and DMs (see Goldfajn and Werlang, 2000; Frankel et al., 2005; Choudhri and Hakura, 2006; Bussière and Peltonen, 2008) . 4 Finally, the analysis is based not only on nominal e¤ective exchange rates but also on trade-weighted or e¤ective foreign export prices which should add accuracy to ERPT estimates. Previous studies proxy foreign export prices by consumer prices, producer prices, or some other cost measures of the exporting country; all these proxies re ‡ect mainly the evolution of prices for consumption or production, but not prices for exports. For instance, Anderton's (2003) export price is a weighted average of the producer prices of 7 major euro area import suppliers and Campa and Goldberg's (2005) is a trading-partner cost index.
Our …ndings suggest that pass-through in the short-run (de…ned as one quarter) is closer between emerging and developed economies than hitherto believed; this result is robust across di¤erent data spans such as the overall period 1980Q1-2009Q3, a balanced sample 1997Q1-2009Q3 and a subsample 1980Q1-2007Q4 that excludes the recent global …nancial crisis. The direct policy implication is that the "fear of ‡oating"of EMs may have been overstated as these countries appear less a¤ected by currency changes than commonly thought. Moreover, our …nd-ings challenge previous studies which argue that pass-through rates have been universally falling among DMs. The in-sample panel analysis suggests that about 1/3 of the total country/time 4 Choudhri and Hakura (2006) investigate CPI pass-through and focus on the role of the in ‡ation environment. Goldfajn and Werlang (2000) exclusively study the link between accumulated in ‡ation over periods t to t + j and depreciation over t 1 to t + j 1: Frankel et al. (2005) use highly disaggregated data. Bussière and Peltonen (2008) assess the nexus between country-variation in pass-through rates and the average in ‡ation and NEER volatility, openness and the trade share of high-tech goods.
variation in pass-through rates can be explained by macro and micro aspects of the importing economy. In ‡ation and exchange rate volatility stand out in terms of economic signi…cance, relative to other drivers, especially for EMs. This …nding con…rms the endogeneity of the ERPT to monetary policy although it mainly comes through when the recent …nancial crisis period (characterized by aggressive monetary policy) is excluded. Beyond that, the results are quite robust to the recent crisis. Proxies for "micro" factors such as relative consumer's wealth and import dependence have a signi…cant in ‡uence on pass-through, in line with theory, although only for EMs. The most pervasive drivers across EMs and DMs are: size asymmetries, the country-speci…c stage of the business cycle and import tari¤s. Thus our novel evidence brings to the forefront the important theoretical nexus between pass-through and trade protectionism which has been largely neglected. The total variation in pass-through rates that remains unexplained, at about 67%, is mostly due to "hidden"factors of country-speci…c type as opposed to time-speci…c (or global) ones. Our out-of-sample forecasting analysis con…rms that there is an element of predictability in short-run import pass-through via both macro and micro factors.
The rest of the paper unfolds as follows. Section 2 outlines the main variables and the methodology. Section 3 presents the in-sample and out-of-sample analysis of the predictive content of macro/micro drivers for import pass-through. A …nal section concludes.
Data and Methodology

Import Price, Export Price and Exchange Rate
The analysis begins by building individual import ERPT models for each of 18 EMs and 19
DMs in our sample. 5 The variables involved are the exchange rate, the local-currency (domestic) 5 We follow the country listing by The Economist because of its large emphasis on the real economy; e.g. it is also employed by Michigan State University to produce its Market Potential Index (see http://globalEDGE.msu.edu/resourceDesk/mpi/). For our sample, the lists by The Economist and the IMF's World Economic Outlook Report (October 2008) coincide. However, the classi…cation of some of the countries is controversial: Hong Kong, Singapore and Israel are classi…ed as DMs by MSCI Barra and FTSE but as EMs import price and the foreign-currency export price. The former is a nominal e¤ective exchange rate (NEER) index of foreign currencies per unit of the domestic currency. For each of the 37 countries, the import price proxy (a measure of the domestic price of goods and services "at the dock") is matched with an e¤ective foreign export price proxy (a measure of the foreign price of goods and services coming into the country). The latter is constructed from individual foreign export prices and bilateral trade …gures. 6 The observations are quarterly for a maximum period
In what follows t = 1; :::; T denote quarters, and i = 1; :::; N importing countries, p i;t is the import price, p i;t is the e¤ective export price and s i;t is 1/NEER with NEER de…ned as above (all variables in logs).
Time-Series and Panel Modeling of ERPT Drivers
Our baseline empirical framework is the linear dynamic error correction model:
which captures the adjustment mechanism of import prices to deviations from the long-run equilibrium relation between the import price, exchange rate and export price, p
The error correction term i (p i;t 1 p ERP T i;t 1 ) can be rewritten as i;1 p i;t 1 + i;2 s i;t 1 + i;3 p i;t 1 ; thus the model can be estimated country-by-country by OLS to obtain unbiased and consistent measures of A i = a i = i;1 ; B i = i;2 = i;1 and C i = i;3 = i;1 : In this by the IMF and J.P.Morgan; South Korea is listed as DM by the FTSE but as EM by the MSCI and IMF. 6 Individual country import and export prices are proxied by customs unit value indices. For each importing country i = 1; :::; 37; the trade-weighted export price proxy is constructed as p i;t = P J(i) j=1 w j i;t p j t where j = 1; :::; J(i) are its trading partners. For each exporting economy there is a unique total export unit value index available, p j t . We weight the latter by the share of the destination country's total imports that comes from each foreign country, w
Thus p i;t proxies the "rest-of-the-world" foreign export price faced by country i. We gathered { p j t g K j=1 for as large a set of countries K as possible and bilateral trade …gures from the IMF Direction of Trade Statistics (see Appendix A in the working paper version of this article; Brun-Aguerre et al., 2011) ; since those K countries may not account for the total exports received by a given economy, we complement the missing trade with three aggregate export unit value indices from the IMF representing developing, emerging and oil exporting economies, respectively. framework (adopted, for instance, by Campa et al., 2008, and Frankel et al., 2005) , the short-run and long-run elasticities are given, respectively, by i and i;2 i;1 : For instance, a value i = 0:4 implies that a 1% depreciation of the importing country's currency (i.e. s i;t > 0) would make import prices 0.4% more expensive in the short-run. This is a relatively parsimonious error correction model (ECM) as it includes no lags of the export price and exchange rate changes, although it can capture inertia (persistence) in import price changes by incorporating the lagged dependent variable as regressor. The …rst stage of the analysis consists of estimating
(1) over the total unbalanced sample spanning the maximum period 1980Q1-2009Q3 (T = 119 quarters) and over a balanced subsample 1997Q1-2009Q3 (T = 51 quarters) in order to obtain a baseline set of elasticities^ i that we can confront with those from previous studies. The simplest way to exploit the panel structure of the sample while allowing for full heterogeneity (i.e. all parameters in (1) are country-speci…c) is to estimate individual country-by-country equations and then average the ERPT elasticities across countries; this panel approach is called
Mean Group (MG) estimation (see Pesaran and Smith, 1995) .
The second stage combines time-series and panel models to examine the relative role of various economic factors as potential pass-through drivers. We start with a rolling-window estimation of (1) country by country in order to obtain sequences of short-run ERPT elasticities.
These are pooled across countries and regressed on the one-quarter-lagged pooled drivers while controlling for unobserved or "hidden" factors. 7 For concreteness, let i;t denote the shortrun ERPT elasticity measure for importing country i on quarter t, and Z 1 i;t ; :::; Z k i;t a set of k observable stationary covariates. We estimate the 2-way (country/time) …xed e¤ects model:
+ " i;t ; t = 1; ::::; T 1 ; i = 1; :::; N
and variations of it with random e¤ects instead to control for unobserved factors. Another panel 7 This two-stage (rolling window) approach has the advantage of allowing all the parameters in (1) to vary over time versus an alternative single-stage approach where one interacts each of the drivers with s i;t in equation (1) and estimates it in panel form. A drawback of our approach is its potential sensitivity to the rolling window length; this issue is dealt with in a robustness check.
model considered is a more parsimonious 1-way formulation that accommodates unobserved e¤ects of country-speci…c type ( i ) only and adds an observable global factor Z t 1 as regressor.
Below we describe each of the covariates and the expected sign of its coe¢ cient according to theory; they represent di¤erent aspects of the importing country's economy most of which are "macro"but some of which can be linked with "micro"issues.
FX rate volatility. The theoretical literature dictates a nexus between import pass-through and FX rate volatility but its direction is not clearcut. Higher FX volatility is typically associated with lower ERPT (i.e. negative link) in a highly competitive environment because exporters are prepared to let their markup ‡uctuate seeking to hold or increase market share (Froot and Klemperer, 1989) . On the contrary, if exporters seek predominantly to stabilize their pro…t margins they will tend to maintain …xed the prices in their own currency, i.e.
higher ERPT, and so the expected e¤ect is positive (Devereux and Engel, 2002) . As noted by Gaulier et al. (2008) , this ambiguous nexus re ‡ects a trade-o¤ in the exporter's main strategy, namely, to stabilize export volumes or marginal pro…ts. A related argument is whether the volatility shock is perceived as long-lasting or short-lived by exporters; in the latter case, they are more likely to adjust down their pro…t margins rather than incur the costs associated with frequent price changing (Froot and Klemperer, 1989) . Our quarterly FX rate volatility measure is computed as the square root of the cumulated squared logarithmic daily FX returns
)] 2 where D is the number of days in a quarter; this is known as realized volatility (RV). We employ a one-year moving average of RV in order to smooth out noise.
In ‡ation. Importing countries where the monetary authority is not credible at …ghting in ‡ation typically su¤er high level/volatility of in ‡ation and, in turn, high ERPT to domestic prices (see Taylor, 2000; Choudhri and Hakura, 2006) . By investigating whether in ‡ation drives import pass-through we are indirectly examining the nexus between monetary policy and the exporters' pricing (i.e. LCP versus PCP). Our driver is a one-year moving average of the importing country's quarterly in ‡ation de…ned as log( 
Wealth. A piece of popular wisdom is that rich countries have greater pricing power and, in turn, experience lower import pass-through than poor countries ceteris paribus; this represents an instance of price discrimination (or pricing-to-market) behavior. Countries where people earn more money may be seen by foreign …rms as more likely sources of market share. To examine this "micro" issue, wealth in relative terms is de…ned as the logarithmic ratio of the importing country's real GDP per capita to the world's real GDP p.c. The latter is proxied by
GP C
world t P N i=1 GP C i;t where N = 37 is the total cross-section in our sample. Import dependence. Dornbusch's (1987) model of price discrimination links the pass-through elasticity with the relative market share of foreign …rms and local producers, among other micro factors. One approximation to this "size" (market structure) notion is the degree of import openness or import dependence given by
where M i;t is the total value of imported goods received by country i and GDP is nominal output, both in current U.S. dollars. Dornbusch's argument implies greater pass-through in small, highly import-dependent economies. A related import dependence measure worth considering is
where the total value of exported goods by country i is subtracted from total output. This covariate may be more representative of Dornbush's argument because it proxies the share of foreign exporters to the local market i relative to the share of domestic producers whose output is destined locally also.
Protectionism. An import tari¤ is a tax that increases the costs to importing …rms (i.e. a micro issue) and thus can be cast as a "limits-to-arbitrage"trade barrier. Higher protectionism is theoretically linked with incomplete pass-through which represents a particular violation of the Law of One Price (LOOP). Exporting …rms may be more willing to absorb currency ‡uctuations into their margins in trying to compensate the importer for high tari¤s. In order to explore this issue, we utilize an import tari¤ index constructed by Gwartney et al. (2010) from WTO World Tari¤ Pro…les sources; a level of 10 indicates absent tari¤s and the index moves toward 0 as the tari¤s increase. A positive coe¢ cient is interpreted as consistent with the theory, namely, as the barriers to arbitrage increase the extent of pass-through decreases. Nonlinearities. The direction and magnitude of exchange rate changes may impart asymmetry in the ERPT process. Two possible regimes of import pass-through behavior correspond, respectively, to depreciations and appreciations of the importer's currency. If foreign …rms have reached full capacity it will be di¢ cult for them to respond over the short-run to the upward export demand pressure that may accompany a fall in domestic import prices and hence, they may opt instead for not passing appreciations. Lower pass-through for appreciations than depreciations ( app < dep ) is consistent with both foreign …rms'capacity constraints and downward price stickiness. On the contrary, as argued by Marston (1990) , foreign …rms may increase import pass-through during appreciations and reduce it during depreciations in order to quote competitive prices seeking to gain market share ( app > dep ); the same prediction arises if exporters strategically switch from foreign (i.e. imported) inputs for production to domestically produced ones when the FX rate changes unfavorably (Webber, 2000) . In order to model this nonlinearity, that we refer to as sign asymmetry, the following indicator function is de…ned:
and Z i;t )j s i;t j+:::+" i;t : Thus the di¤erential pass-through between depreciations and appreciations, for small FX rate changes, is given by 4 ; the depreciationversus-appreciation di¤erential e¤ect for large FX rate changes is given by 2 3 ; the di¤erential pass-through between large and small FX rate changes, for appreciations, is measured by 3 ;
and the large-versus-small di¤erential e¤ect for depreciations is given by 2 4 : For instance, the signi…cance of the size e¤ect associated with depreciations can be tested through a Wald statistic for the null hypothesis H 0 : 2 4 = 0; and so forth.
Global economic sentiment. Overall booming economic activity increases the demand for commodities which, in turn, puts upward pressure on production costs and may raise pass-
through. An opposite argument is that during periods of overall economic expansion sales increase and exporters may be more able to "a¤ord" ‡uctuations in markups so the ERPT may actually fall. We employ as world driver Z t 1 in (2) 
Import Pass-Through Elasticities
The time-series properties of the three main variables, p it , p it and s it , resemble those of non mean-reverting processes. 10 Time-series plots of the import price, export price and FX rate (all in logarithms) for each country produce informal evidence of cointegration, i.e. the variables do not diverge much from each other in the long run in line with the LOOP for traded goods.
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More formally, we deploy several cointegration tests: i) the time-series bounds Wald test developed in the context of equation (1) by Pesaran, Shin and Smith (2001) to test the null hypothesis of no long-run comovement (H 0 : i;1 = i;2 = i;3 = 0); ii) Johansen's (1998) timeseries sequential trace-type cointegration test based on a trivariate VECM speci…cation, and iii)
Pedroni (2004), Kao (1999) , and Maddala and Wu (1999) panel cointegration tests that jointly 9 Appendix B1 and B2 in Brun-Aguerre et al. (2011) illustrate, respectively, country and regional di¤erences in the above drivers (excluding the global PMI) on average over the entire 30-year sample period. The graphs con…rm stylized facts such as the relatively high in ‡ation levels and FX rate volatility of Latin American countries plus Turkey, the relatively low in ‡ation of Asian EMs particularly Singapore and Thailand, the relatively low income levels of EMs, the small import dependence of the US among advanced economies and of Latin America among other emerging market regions, the relatively high import tari¤ rates of EMs, specially, the Latin American region, and the hyperin ‡ationary episodes su¤ered by Brazil, Argentina, Mexico and Venezuela. 10 For each series we gathered conclusive evidence by testing: i) the null hypothesis of unit root behavior against the alternative of stationarity using the Augmented Dickey-Fuller statistic, ii) the stationarity null against the unit root alternative using the Kwiatkowski et al. (1999) exploit the cross-section and time-series dimension of the data. The results are set out in Table   1a (unbalanced sample) and Table 1b (balanced sample) . For each country, shaded areas are used to signify evidence supportive of cointegration from at least one of the two time-series tests; the evidence is on the whole quite favorable despite the fact that no allowance is made for structural breaks which has been suggested in the recent literature as one of the main reasons for the failure to …nd evidence of cointegration (see De Bandt et al., 2008) .
[Insert Tables 1a and 1b around here]
The panel cointegration tests provide clearly supportive evidence that p it , p it and s it are linked over the long-run and hence, the linear ECM equation (1) is a reasonable baseline framework for the analysis. 12 Nevertheless, for completeness we estimated two other speci…cations employed in the literature: a …rst-di¤erences model that ignores the long-run equilibrium (e.g.
as in Campa and Goldberg, 2005) , p i;t = c i + P 4 k=0 k;i s i;t k + P 4 k=0 k;i p i;t k + e i;t ; and a less parsimonious ECM than (1) with up to 4 lags for s i;t and p i;t but excluding p i;t 1 (e.g. as in De Bandt et al., 2008) . Although the pass-through elasticity estimates from the three models are not dramatically di¤erent, the in-sample R 2 , AIC and SBC goodness of …t measures of the latter two speci…cations (reported in Table 2 , columns A and B, respectively) as well as the out-of-sample RMSE and MAE forecast criteria (reported in Appendix A) tend to be inferior than those corresponding to model (1) reported in column C. Hence, the latter model is the focus of the ensuing discussion in this section and the subsequent empirical analysis.
The vast majority of ERPT elasticities, both short-run and long-run, lie between 0 and 1. 13 Although it is widely accepted that plausible pass-through elasticities should lie in (0,1), theoretically it is also possible to justify pass-through coe¢ cients greater than 1 in terms of an ampli…cation e¤ect (see Knetter, 1993) . The presence of luxury goods in the import bundle can lead to negative pass-through (Krugman, 1987) .
The zero short-run ERPT hypothesis is rejected quite often; e.g. for the unbalanced sample (Table 2a , column C) in 15 out of 18 EMs and virtually in all DMs. Complete pass-through is also rejected in the short-run for the vast majority of EMs (14 cases) and DMs (14 cases).
Overall the evidence thus indicates partial or incomplete short-run import ERPT. In the long run it is somewhat more di¢ cult to reject the hypothesis of complete pass-through, as one would expect, but 8 EMs and 6 DMs are still found to have less than 100% pass-through.
The short and long run ERPT elasticities for the US appear at the low-end of the spectrum for DMs in line with previous studies (e.g. Bussière and Peltonen, 2008; Frankel et al., 2005; Campa and Goldberg, 2005) . Although based on a di¤erent empirical model from ours, Bussière and Peltonen (2008) report insigni…cant short-run and long-run US elasticities at 7% and 9%,
respectively. This means that exporters to the US market are more prepared to o¤set exchange rate ‡uctuations through markup adjustments instead of passing them. The US import market has relative large pricing power possibly as a re ‡ection of its size inter alios. For the UK, our short term elasticity at 40% is close to that reported in Campa and Goldberg (2005) at 36%, and in Bussière and Peltonen (2008) at 27%. Our estimates indicate that some advanced markets experience a very high import ERPT which has also been shown in previous studies under di¤erent empirical models and time spans. For Japan, the reported elasticities at 69%
(short-run) and 77% (long-run) compare well with those documented in Bussière and Peltonen (2008) , Ihrig et al. (2006) and Campa and Goldberg (2005) , all above 60%. Likewise, the reported pass-through elasticities for Spain and The Netherlands are, like those in Campa and Goldberg (2005) , insigni…cantly di¤erent from 1 in the long run.
[Insert Tables 2a and 2b around here]
Among the EMs, South Africa stands out with relatively large short-and long-run ERPT elasticities; this aspect is revealed also in time-series graphs (see Brun-Aguerre et al., 2011; Figure 1b) where the ups/downs in the NEER are tracked by similar movements in the domestic import price whereas the foreign export price remains virtually unchanged. As in Bussière and Peltonen (2008) , Brazil, Israel, Thailand and Venezuela exhibit relatively high pass-through, well above 50%, both in the short-and long-run. Despite being a relatively small economy, the Czech Republic exhibits low short-run ERPT at about 40% which is nearly identical to the estimate in Campa and Goldberg (2005) at 39%. The large pass-through found for Poland is in line, but somewhat higher, than that found in Campa and Goldberg (2005) at 56%.
At the aggregate level, we conduct tests of pass-through based on panel MG estimates, separately for EMs and DMs. Quite clearly, the hypothesis H 0 : ERP T = 0 is strongly rejected in the short-and long-run for both types of countries. Another common thread is that the 'complete pass-through'null (H 0 : ERP T = 1) is rejected only in the short-run. The balancedpanel MG estimates (Table 2b , column C) suggest that the short-run ERPT is lower than the long-run ERPT for DMs and EMs. There are a few country exceptions to this …nding possibly re ‡ecting exporters'short-term overreaction to currency ‡uctuations. 14 Moreover, the average extent of the ERPT in the short-run (a quarterly period) is broadly similar for EMs and DMs at 67% and 57%, respectively. This result is robust across di¤erent time periods: the unbalanced sample 1980Q1-2009Q3 (Table 2a) , the balanced sample 1997Q1-2009Q3 (Table 2b) and an unbalanced sample 1980Q1-2007Q3 that excludes the recent crisis period (see Appendix B). 15 Our evidence in this regard puts a question mark on the conventional wisdom that EMs have been historically subject to "large" pass-through. For instance, Goldfajn and Werlang (2000) document substantially lower CPI pass-through for OECD (or developed countries) than for emerging markets on average over the period 1980 -1998 . Calvo and Reinhart (2000 also establish empirically that the pass-through to consumer price in ‡ation tends to be much greater 16 The …nding that short-run pass-through in EMs is not high, i.e. comparable to that in DMs, suggests greater pricing power than commonly thought and, in turn, that their "fear of ‡oating"may have been exaggerated.
The rest of our analysis focuses on the short-run pass-through because of its policy implications. The relative standing of countries and regions regarding the short-run ERPT elasticity estimates from equation (1) is presented graphically in Figure 1 . With reference to the balanced sample estimates, one can notice the relatively low pass-through in North America (mainly driven by the US) and non-eurozone Europe among developed regions. The pass-through in the main three emerging regions, Asia, Central/Eastern Europe and Latin America, is on the whole comparable to that for the developed markets.
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[Insert Figure 1 around here]
Drivers of Country-and Time-Variation in ERPT Elasticities
We now address two questions: Is the pass-through driven by observable macro/micro factors of the importing economy? And are there contrasts in this regard between EMs and DMs?
For this purpose we conduct, …rst, an in-sample panel modeling analysis that jointly exploits the country-and time-variation in pass-through rates. Second, country by country the baseline linear ECM speci…cation is generalized to accommodate time variation in the pass-through elasticity according to each of the observable drivers. On this basis, a forward-looking forecasting exercise for import prices is conducted to answer the same questions out-of-sample.
In-Sample Panel Modeling Analysis of Pass-Through Drivers
We begin with a rolling-window estimation of the linear ECM equation (1) are then pooled across countries and regressed on the one-quarter-lagged observable drivers (Stage 2) using a panel approach that allows us to control for unobserved country-speci…c and time-speci…c factors. 18 There is a natural trade-o¤ between the length of the …rst-stage rolling windows, jumps in pass-through for some countries (e.g. Colombia, Hong Kong, Japan and Pakistan) and sharp falls for others (e.g. Australia, Turkey, UK). Our rolling estimates appear on the whole plausible. On the one hand, the gradual decline in import pass-through for the US agrees with the evidence from previous studies such as Marazzi et al. (2005) , Ihrig et al. (2006) , and Bussière and Peltonen (2008) . The latter study relates such decline to a combination of two factors: a rise in the share of emerging exporters in the US market, and an increase in the exchange rate elasticity of export prices (or "pricing-to-market") observed for several emerging exporters. The mixed patterns uncovered are at odds with the view that import ERPT has been overall declining due to improved macroeconomic conditions (e.g. Taylor, 2000; Goldfajn and Werlang, 2000) but are in line with the evidence in Bussière and Peltonen (2008) and Campa and Goldberg (2005) which also stress that the decline in pass-through is far from universal.
Various "macro"and "micro"drivers are plotted in Figure 2 alongside the ERPT elasticities.
[Insert Figure 2 around here]
The graphs provide prima facie evidence that the time evolution of ERPT elasticities is linked, positively or negatively, with the dynamics of various economic factors. In the case of Japan, for example, the ERPT evolution resembles that of the FX rate volatility (correlation = 94.12%; p-value = 0.00); likewise, for Australia the ERPT is positively related to in ‡ation (correlation = 58%; p-value = 0.00). 20 However, there is large country heterogeneity; several other (unreported) graphs did produce unclear evidence of a nexus or the sign of the correlation was not as expected. Thus the panel models discussed next should be useful because they provide "weighted average" estimates of the nexus by exploiting not only the time-series information but also the cross-section variation while controlling for latent factors. 20 The reported unconditional (Pearson) correlation is contemporaneous. The correlation between ERPT at quarter t and each economic driver at t 1 is somewhat di¤erent but the sign is preserved; e.g. it falls to 20% for Australia (in ‡ation) and to 85% for Japan (FX rate volatility) whereas it increases to 82% for Colombia (FX rate volatility) and to -48% for Hong Kong (output gap).
The (un-weighted) averaged pairwise correlations between the drivers reported in Table 3 rule out multicollinearity in the panel regressions; the top matrix refers to the entire sample and the bottom matrix to the most recent 6-year period that the regressions are based on. 21 They also con…rm a positive link between the country-speci…c output gap and the Global PMI, and a negative link both between the output gap and tari¤s, and between wealth (GDP per capita) and tari¤s. These average statistics conceal a large degree of country heterogeneity, e.g. the correlation between the output gap and Global PMI ranges from a maximum of 49.92% (US)
to a minimum of -36.26% (China), followed by -17.95% (Norway) and -17.11% (Czech Rep.).
[Insert Table 3 around here]
With these results in place, we now measure how much of the total (country/time) variation in ERPT can be accredited to economic aspects of the destination country. 22 Estimation results using …xed e¤ects (FE) and random e¤ects (RE) models are set out in Table 4 . 23 Those labelled "2-way" accommodate both unobserved country-speci…c and time-speci…c factors whereas the "1-way"models include latent country-type e¤ects only. The left-hand-side estimates are for the 21 By far the largest absolute correlation is between the FX rate volatility and the Global PMI at -73.22%.
Nevertheless, the panel regressions are estimated with and without this global business-cycle factor. 22 We also considered a pure cross-section approach by averaging country by country each of the drivers over time and using these averages as regressors to explain the point ERPT estimates shown in Figure 1 . Inferences gleaned from White heteroskedasticity-robust tests in the regression with all six drivers (FX rate volatility, in ‡ation, output gap, wealth, import dependence and protectionism) suggested no signi…cant relationship. The explanatory power is low but comparable with the R 2 reported in Bussière and Peltonen (2008) and Goldberg (2005) , e.g. 13.8% for the all-drivers regression. Only one driver emerged as signi…cant at the 5% level in the bivariate regressions, import dependence proxied by Mi;t GDPi;t Xi;t with an R 2 of 11.01% and a positive coe¢ cient of 0.081 in line with Dornbusch's (1987) size argument. However, this pure cross-section approach has two drawbacks. One is that the time-series averaging neglects the ability of the macro factors to explain the dynamics of ERPT. Thus the cross-section regressions do not allow us to explore the presence of sign and size asymmetries with respect to the time-evolution of the FX rate nor global business cycle e¤ects. Second, unlike the panel framework, the pure cross-section analysis does not permit us to control for the presence of unobserved factors (possibly correlated with the regressors) which may introduce biases in parameter estimates. 23 Three countries have to be excluded because we do not have import dependence data. For Belgium, imports and exports data is missing from 1997Q1. For Pakistan and Venezuela, we were unable to …nd nominal GDP data. Hence, the panel estimation results are based on 34 countries and 21 quarters (714 observations).
entire estimation period ending in 2009Q3 and the right-hand-side ones are for a period ending in 2007Q4; the latter represents a robustness check on whether the overall-period results are driven by the recent crisis. As seen in some graphs in Figure 2 (e.g. South Africa) the theoretically expected relation between the ERPT elasticity and the drivers is somewhat distorted during the crisis period, particularly for the macro factors closely associated with monetary policy.
[Insert Table 4 around here]
First, we carry out a full pooling so that the panel model coe¢ cients represent average measures of the nexus between import ERPT and economic covariates across all economies. Second, we introduce a country-type dummy which equals 1 or 0 depending on whether the country is classi…ed as EM or DM. This country dummy is interacted which each of the macroeconomic drivers to enable comparisons across the two groups. Inferences are based on White-period covariances that are designed to accommodate arbitrary heteroskedasticity and within crosssection serial correlation. The GLS covariance matrix in the random e¤ects formulation is based on the quadratic unbiased Swamy-Arora estimator which uses residuals from the within (…xed e¤ect) and between (means) regressions. The thresholds ( app , + dep ) are not set at ad hoc levels but instead estimated alongside all other model parameters; their estimates at ( 5:3%; 3:9%) roughly correspond, respectively, to the 8th percentile of the empirical distribution of appreciations and the 73th percentile for depreciations. 24 Thus any quarterly FX rate fall below 5.3%
and rise above 3.9% are deemed, respectively, a "large"appreciation and depreciation.
The coe¢ cient estimates of the random and …xed e¤ects models in Table 4 are quite close 24 The observed quarterly FX rate changes (pooled across countries over the entire sample period) are, …rst, subdivided into appreciations and depreciations, denoted f s i;t g and f s i;t g + ; respectively. We then conduct a bidimensional grid search in S = (f s i;t g 0:05 0:5 f s i;t g + 0:5 0:95 g); that is, the candidates for app are the observations between the 5th and 50th percentiles of f s i;t g and the candidates for but Hausman tests favour the latter. 25 The explanatory power of the …xed e¤ect models is quite high, although a large amount of it can be ascribed to country dummies. 26 The adjusted-R 2 of panel models with a single overall intercept instead (i.e. excluding country and time dummies)
indicate that as a whole the micro/macro covariates explain about 1/3 of the total ERPT variation; R 2 is 30.09% (entire sample) and 32.07% (non-crisis sample) and the corresponding F -tests remain strongly signi…cant at the 1% level. The variance decomposition of the composite error term it e i + u t + it in the random e¤ects models (with/without the Global PMI factor)
indicates that about 98% of the total error variance is accounted by the country-speci…c error component e i : Indirectly, this suggests that "hidden"time (or global) e¤ects represented by u t play a relatively minor role in explaining ERPT variation. This is also borne out by the fact that the estimates from the 2-way …xed or random speci…cations and the corresponding 1-way speci…cations with/without the Global PMI factor are quite close. Hence, about 2/3 of the overall country-and time-variation in ERPT remains unexplained by the economic drivers, and can be mostly accredited to "hidden"country-speci…c factors. and Denmark (-0.30) lie at the other extreme. The implication is that for similar levels of the measurable factors (FX rate volatility, in ‡ation, import dependence, tari¤s and so forth) the import ERPT elasticity of, say, the US is 0.80 units below average and that of Italy is 0.33 25 The Hausman test to compare the 1-way FE and RE models rejects at the 5% level both when the Global PMI factor is included (statistic 22.097; p-value=0.024) and when it is excluded (statistic 22.228; p-value=0.014) suggesting possible correlation between the unobserved country-speci…c e¤ects and macro/micro factors. 26 The reported R 2 and F statistics for the …xed e¤ects models are based on the di¤erence between the RSS from the estimated model, and the RSS from a single-constant-only speci…cation, not from a …xed-e¤ect-only speci…cation. Therefore these statistics are typically large because they re ‡ect the explanatory power of the entire speci…cation, including the estimated …xed e¤ects.
units above average. Among the EMs, Singapore exhibits the largest pricing power followed by Chile, Argentina and Hong Kong. Other EMs such as Brazil and South Africa lie at the other extreme with very weak pricing power relative to average due to factors over and beyond the economic covariates here considered. Possible "hidden" country-speci…c factors (i.e. not accounted for in the ERPT regressions) that may lie behind the estimated country …xed e¤ects are idiosyncrasies in the product/geographical composition of the import bundle.
[Insert Figure 3 around here]
The bottom exhibit of Figure 3 graphs the Global PMI and the estimated time-speci…c …xed e¤ects. The correlation between the two time series at 47.90% (p-value=0.028) is signi…cant at the 5% suggesting that the estimated time e¤ects partly re ‡ect the overall business cycle.
Several economic factors play a signi…cant role as drivers of ERPT elasticities. Both in ‡ation and the FX rate volatility have a signi…cantly positive coe¢ cient con…rming that the extent of import pass-through is endogenous to a country's monetary policy; it is noteworthy (but not surprising) that the e¤ect of these two covariates is most apparent after the exclusion of the recent global …nancial crisis period characterized by aggressive monetary policy. Another signi…cant macro factor is the output gap, albeit negatively signed; the e¤ect is smaller in magnitude than that of in ‡ation and FX rate volatility. Robustly across speci…cations, the size asymmetry emerges as relevant (particularly, when the recent crisis period is included) and dominates the sign asymmetry in line with the evidence in Pollard and Coughlin (2004) for the US. Thus far it seems fair to conclude that "macro" factors, particularly those closely linked to monetary policy, have in-sample predictive power on short term pass-through. However, the estimation results also give a role to "micro"aspects of the importing economy. Relative wealth, import dependence and tari¤s have signi…cant and plausibly signed coe¢ cients suggesting, respectively, that exporters price-discriminate by subjecting poorer countries to larger passthrough, that more import-dependent economies are subject to greater pass-through 27 and that the higher the import tari¤s the lower the pass-through ceteris paribus. These results are qualitatively robust to the inclusion/exclusion of the recent …nancial crisis period.
So far we have discussed the broad picture. However, some di¤erences are observed between EMs and DMs. The hypothesized monetary variables, in ‡ation and FX rate volatility, appear mostly in ‡uential for EMs. Likewise, the slope estimates for PMI suggest that the ERPT evolution has a cyclical component albeit only for importing DMs. Sign asymmetries are only apparent for DMs and the direction depends on the size of the exchange rate change: small depreciations are more likely to be passed on to the importer than small appreciations whereas large appreciations trigger greater import pass-through than large depreciations. Two covariates proxying "micro"issues, relative wealth and import dependence, play a major role for EMs.
Turning now to the commonalities across EMs and DMs. Three factors are revealed as signi…cant drivers of import pass-through: output gap, tari¤s and the size asymmetry. The coe¢ cient on the output gap, however, is positive for EMs but negative for DMs. This contrast could relate to the degree of competition for market share among exporting …rms. 28 Competition is high for DMs, and can increase further during periods of expansion (positive output gap); thus foreign …rms could be tempted to price-to-market in order to maintain/gain market share.
Competition is smaller for EMs and hence, expansion phases may instead provide an incentive for foreign companies to increase pro…ts. The coe¢ cient on tari¤s is positive for both EMs and DMs -the higher the import tari¤s the lower the level of pass-through -but in terms of magnitude its e¤ect on pass-through is more strongly felt for importing DMs. The size was also found positive across speci…cations, as expected, but insigni…cantly so or only marginally signi…cant at the 10% level as in the related literature. We obtained positive and strongly signi…cant coe¢ cients for another openness proxy, the self-su¢ ciency index, de…ned as the share of total domestic demand that is satis…ed by imports, Mi;t GDPi;t+Mi;t Xi;t : This measure is, however, less representative of Dornbusch's "importers/local producers" factor because the denominator also includes imports. However, a low level of self-su¢ ciency (i.e. high index value) may be taken by foreign …rms as an indication of low price elasticity of import demand and hence, they may opportunistically exercise greater import pass-through which rationalizes a positive coe¢ cient. 28 According to the Global Competitiveness Indicator published by the World Economic Forum (www.weforum.org/issues/global-competitiveness) most of our DMs rank among the most competitive markets.
asymmetry (for depreciations) is statistically signi…cant for both DMs and EMs but the direction o¤ers yet another contrast: a negative coe¢ cient for DMs and a positive coe¢ cient for EMs.
This di¤erence could relate again to the degree of market competition for exports. As noted above, competition is high for DMs and hence, if the importer's currency depreciates, exporters maybe more inclined to o¤set price increases by reducing margins. In importing EMs, the competition is typically less strong and thus adverse depreciations may be more fully passed to the importer. Although pricing and invoicing are not identical decisions (see Bacchetta and van Wincoop, 2005) , the contrasting direction of the size asymmetry for DMs and EMs could also relate to di¤erent invoicing practices by exporting …rms in the two markets.
Out-of-Sample Forecasting Analysis of Pass-Through Drivers
This section …nally investigates the out-of-sample forecast improvement a¤orded by the passthrough drivers. To this aim, model (1) is generalized to allow for time-variation in the import ERPT elasticity ( i;t ) according to the following time-series speci…cation:
where i;t = i + i Z i;t 1 and Z i;t 1 represents a "macro" or "micro" driver. The forecasting exercise is conducted on the basis of individual time-series models in order to allow for country-heterogeneity in all the model coe¢ cients. Each of the drivers is examined separately to save degrees of freedom and also to enable comparisons of their relative predictive power.
A rolling window approach is adopted to generate one-quarter-ahead conditional forecasts of the import price over the 2004Q4-2009Q3 period; the length of the rolling estimation window is 99 quarters. 29 In order to mitigate the bias introduced by Jensen's inequality, the log im- 29 The …rst and last estimation windows correspond, respectively, to the period 1980Q1-2004Q3 and 1984Q4-2009Q2 . The sample size of the rolling estimation window is …xed at 99 quarters maximum; the e¤ective sample size can be slightly smaller due to the moving-averaging and …rst-di¤erencing involved in some of the economic covariates. In some cases, the sample size is notably smaller as dictated by data unavailability. For instance, in the models that focus on the FX rate volatility (based on daily data) as driver, Z i;t 1 , the initial estimation port price forecasts are transformed into level forecasts using the bias-corrected transformation
2 ) where^ 2 is the residual variance of the model at hand. The average forecast losses are reported in Table 5 according to the root mean squared error (RMSE) and mean absolute error (MAE). The table presents, in those cases where a forecast gain relative to the linear benchmark is observed, the percentage forecast error reduction.
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This exercise broadly con…rms that there is predictive content for pass-through in both macro and micro drivers. Import tari¤s stand out by bringing relatively large average and cumulative forecast error reductions (reported, respectively, in the last rows of each panel).
Likewise, import dependence (as measured by imports over GDP net of exports) and FX rate volatility play a non-negligible role in a forward looking sense. Some correspondences are observed between the out-of-sample and in-sample analyses regarding the EMs versus DMs comparison. For instance, the ability of the FX rate volatility and in ‡ation to predict passthrough is slightly stronger for EMs than DMs; for instance, the mean forecast error (RMSE) reduction a¤orded by the FX rate volatility is 16.46% for EMs versus 10.86% for DMs, and by in ‡ation at 6.53% (EMs) versus 2.75% (DMs). The two "micro" drivers of import passthrough that were found mostly important for EMs, relative wealth and import dependence, also bring larger out-of-sample forecast error reductions for EMs than for DMs. For instance, the mean RMSE reduction a¤orded by the import dependence ratio is 15.89% (EMs) versus 7.35% (DMs). Likewise, the predictive power of tari¤s appears stronger for DMs than for EMs both in-sample and out-of-sample. Again as with the in-sample analysis, the sign asymmetry is a less fruitful predictor than the size asymmetry: for instance, for EMs, the forecast error reduction (RMSE) associated with the size asymmetry of the FX rate change, at about 6.02%
window size is 39 since the daily series start in 1993Q4 and the last estimation window contains 58 observations. Even more constrained are the models with tari¤s as driver since the data is available only from 2000 onwards: the initial and last windows contain, respectively, 18 and 37 quarters. See Appendix A for more details.
is larger than that of the sign asymmetry at about 4.34%. Country heterogeneity is again very prominent but overall the evidence suggests that there is some merit in exploiting economic drivers to characterize the time-variation in ERPT for short term forecasting purposes.
Policy Implications and Conclusion
The reaction of import prices to changes in the exchange rate has been the subject of a vast literature which has evolved from industrial organization issues to debates over appropriate exchange rate regimes and monetary policy optimality in general equilibrium models. The main contribution of this paper is to provide a systematic empirical investigation, both insample and out-of-sample, of the ability of macro-and microeconomic factors to predict import pass-through. Unlike other studies that shed light on the "macro"versus "micro"phenomenon, we control for the presence of sign and size asymmetries and the importing country-speci…c and global stage of the business cycle. Moreover, we bring to the forefront the role of protectionism which has been paid scant attention so far in the literature. By exploiting both the crosssection variation and the dynamics of pass-through rates via panel models we can control for unobserved country-or time-speci…c e¤ects which is not feasible in a cross-section framework.
We also depart from most existing studies in exploiting a large sample over the period 1980Q1-2009Q3 for 37 countries, emerging and developed, and in employing an e¤ective export price measure which is a trade-weighted average of national export unit value indices.
Our evidence does not support the notion that import pass-through has been universally falling in developed markets nor that it is far greater in emerging markets; thus the pricing power of the latter may have been understated. These …ndings have implications for debates on exchange rate regime optimality in general equilibrium models. Both macro and micro factors play a role as pass-through drivers. Exchange rate volatility and in ‡ation stand out in terms of the economic magnitude of their impact which highlights the importance of accounting for such endogeneity in the design of monetary policy. Relative wealth and the ratio of total imports to domestic output net of exports appear signi…cantly in ‡uential as well. The evidence suggests that the extent of pass-through di¤ers for small and large exchange rate changes. Domestic regulatory policies (tari¤s) have relatively large predictive power both in-and out-of-sample, and there is a nexus between the country business-cycle stage and the pass-through rate.
Overall this study has relatively succedeed at explaining the overall country and time variation in pass-through rates with macro-and micro-economic factors of the importing economy.
However, about 2/3 of the total variation remains unexplained and it is mostly due to unobserved country-speci…c factors. Hence, more theoretical breakthroughs may be needed and/or better proxies for existing ones in order to explain the phenomenon of pass-through into prices. 
Random Walk C: Parsimonious ECM A: First-diff. model B: ECM 4 lags
Panel A reports results from a model in first-differences as in Campa and Goldberg (2005) with no long-run levels relation, Panel B reports results from a less parsimonious version of equation (1) The reported estimation results are based on the parsimonious ECM specification (1). *, ** and *** denote rejection of the hypothesis of zero pass-through at the 10%, 5% and 1% level. Bold denotes rejection of the hypothesis of complete pass-through at the 5% level. Autocorrelation is tested using the Breusch-Godfrey Lagrange Multiplier (LM) test using a maximum lag order of 4 quarters. Heteroskedasticity is tested using White's LM statistic. The Pesaran, Shin and Smith (2001; PSS) test rejects the null of no level relationship at the 1%, 5% or 10% level whether the regressors are I(0) or I(1) if the test statistic is larger than, respectively, 5.52, 4.85 or 4.14. Evidence of cointegration at the10%, 5% and 1% level is denoted, respectively, by *, ** and ***. Shaded countries are those for which evidence of cointegration is found with at least one of the two time-series tests. Panel A reports results from a model in first-differences with no long-run levels relation. Panel B reports results from a less parsimonious version of equation (1) with four lags for the export price and NEER changes and without the lagged dependent variable as regressor. Panel C corresponds to equation (1). *, ** and *** denote rejection of the hypothesis of zero pass-through at the 10%, 5% and 1% level. Bold denotes rejection of the hypothesis of complete pass-through at the 5% level. Shaded areas indicate the leading model in terms if adj.R 2 , AIC and SBC criteria. In the bottom graphs the regions on the left-hand-side (shaded) are developed markets and those on the right-hand-side (non-shaded) are emerging markets. Panel regressions of short term pass-through elasticities on one-quarter-lagged drivers. White Period standard errors reported are robust to arbitrary heteroskedasticity and within cross-section serial correlation. For the random effects models, the reported adj.R 2 and F-stat statistics are for GLS weighted data; CS var/Total var refers to the proportion of the total composite-error variance that can be attributed to unobserved country heterogeneity. All regressions include a constant in the common coefficients portion of the specification which ensures that the fixed and random effects sum to zero. Bold is significant at 10% (*), 5% (**) or 1% (***) level. The top figure represents the country-specific intercepts α i in the panel fixed effects regression (2) as deviations from an overall mean. The bottom figure represents the time-specific intercepts γ i in (2) as deviations from an overall mean alongside the Global PMI. The table compares the forecast error of the baseline ECM equation (1) with that of a modified version (3) that allows for time-variation in the ERPT elasticity according to each of the drivers. Bold shaded indicates a reduction in forecast errors and the corresponding figures in parenthesis are the percentage reduction in RMSE or MAE relative to the baseline equation. Results are based on one-quarter-ahead forecasts obtained for the last 20 quarters of the sample (2004Q4-2009Q3) using a fixed-length rolling window approach.
APPENDIX B Import pass-through estimates and goodness-of-fit: 1980Q1-2007Q4 (excl. recent crisis)
